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Double hole honeycomb collimator (& 1 #?)
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Table. 1 Specification of 19 holes double hole honeycomb collimator

number of | collimator | fine focus l crystal diameter of diameter of l septa thickness
holes length [ ) | diameter holes on top pb-tubes on top on top
(em) | (em) | (em) (cm) (em) (em)
19 | 8 | 10 | 762 \ 1.40 | 0.40 | 0.30
septa thickness diameter of diameter of septa thickness septa thickness
of pb-tubes on top holes at base pb-tubes at base at base of pb-tube at base
(em) (em) (em) (em) (em)
0.10 | 0.77 | 0.22 | 0.15 | 0.05
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Fig. 4. MTF of 19 holes double hole collimator
with various pb-tube length at focal plane
determined with #™Tc¢
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Double hole honeycomb collimator (5 1 #) 3

Table. 2 Specification of 37 holes honeycomb collimator

number of | collimator | fine focus crystal diameter of septa thickness | diameter of
holes length v diameter holes on top on top holes at base
(cm) (em) ; (em) (ecm) (em) (em)
37 ‘ 8 10 ‘ 702 0.94 0.2 ~ 0. 60
septa thickness
at base
(em)
0.12

_ $™Tc  Double hole
Fig. 6. Scintigram of liver phantom

(used 19 holes double hole collimator with
pb-tube length 6.5cm)

31y ube: 65cm

Fig. 7. Scintigram of liver phantom
(used 19 holes double hole collimator with
pb-tube length 6.5cm)
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Fig. 9. Scintigram of liver phantom
(used 37 holes collimator)
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Double hole honeycomb collimator (&5 1 3R%) 5

Table. 3 Specification of 19 holes

double hole honeycomb collimator

number of | collimator | fine focus crystal diameter of diameter of septa thickness
holes length diameter holes on top pb-tubes on top on top
(em) (em) (cm) (cm) (em) (em)
19 8 l 10 7.62 | 1.30 0.30 0.13
septa thickness diameter of diameter of septa thickness septa thickness
of pb-tubes on top holes at base pb-tubes at base at base of pb-tubes at base
(em) (em) (em) (em) (em)
0.15 ‘ 0.71 I 0.15 0.10 0.05

Table. 4 Sensitivity of 37 holes honeycomb collimator and 19 holes double

hole honeycomb collimator

point source plane source
waTe (%) | WI(%) | wTe (%) | WG
37 holes 100 100 100 ‘ 100
19 holes double hole 118.8 104.5 75.7 I 95. 2
MTF
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Fig. 13. MTF of 19 holes double hole collimator
and 37 holes collimator at focal plane deter-
mined with 92Tc¢ .
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Fig. 16. Séintigram of liver phantom
(used 19 holes double hole collimator)
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Double hole honeycomb collimator 7

Summary

Double hole honeycomb collimater (1 report)

Katsumi NIWA, Yasuhiro ITO, Shoji OKAMOTO, Kumiko KANNO
Department of Dental Radiology, Tokyo Dental College

and Koichi KATO
Hitachi Roentgen Co. Ltd.

For the providing the honeycomb collimator,
with a higher sensitivity and higher resolving
power than those of the usual ones, we have develop-
ed a new concept of honeycomb collimator. It is
a double hole honeycomb collimator, because the
modification consists of inserting a lead tube in
each hole of the usual collimator, the diameter of
which being 1/3 of the hole containing it.

By this device the penumbral gamma rays are
absorbed by these lead tubes. The on-focus gamma
rays will effect the reducation of the effective area
to the extent of the thickness of the tube.

By increasing the diameter of the holes, it is

presumed to be possible to make a collimator

which has a better resolving power, and a similar
degree of sensitivity, to those of the usual 37 holes
honeycomb collimator. This time a 19 holes double
hole honeycomb collimator was prepared, and its
sensitivity and resolving power were compared to
usual 37 holes one by means of MTF. The crystal
diameter was 3 inches.

Results;

Using 9™=Tc, the value of MTF of 37 holes one
and 19 holes double hole one at 0.6 lines/cm were
1.4 and 2.9 respectively. As to the sensitivity
determined with point source, 19 holes double hole
one was 18.8 % higher than 37 holes one.
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